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Keywords : Homoepitaxial ~ Pulsed Laser Deposition ~ PLD ~ Buffer Layer ~

TiO, ~ SrTiO; ~ annealing

In the three-year project, we utilize the Reflection High Energy Electron
Diffraction (RHEED) to observe the real-time homoepitaxial growth of SrTiOs
(STO) in Pulsed Laser Deposition (PLD) system. The Atomic Force Microscopy
(AFM) image are off-situ measured to give the detailed relations between
surface morphology and RHEED intensity. By these surface probe technique, we
receive profound information in these experiments. Based on these data and

physical theory, we have developed the mechanism of homoepitaxial growth

STO.

We further improve our result in preparing hetero structure, and
controlling the morphology and crystallize. TiO, had been served as a buffer
layer on STO or Si substrate in deposition high Tc superconductor YBa,Cu;O7.
(YBCO) in our researches recently. The superconductivity is depend on the
characteristics of TiO, and thermal annealing process plays an important role in
deposition YBCO. We could prepare TiO, in PLD system and D.C. sputtering
system, and pure single phase TiO; is obtained in PLD system. After thermal
annealing process, we found that the grain size increased with increasing
annealing temperature when the annealing temperature was below 1000°C.
However, all films transformed to rutile structure with distinct rod-shaped grains
when the annealing temperature was above 1000°C. These rod-shaped grains
may be self-assembled into regular arrangement, depending on the starting phase
and microstructure of the as-deposited films. The results were interpreted from
the viewpoint of the strain energy originated from the lattice mismatch between
the thin film and the substrate. Favorable conditions for obtaining self-assembled

TiO; on STO(100) substrates were suggested, as well.
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Substrate

A : Deposition E : Dissociation

B : Re-evaporation F : Island

C : 2-D nucleation G : Hopping

D : Diftfusion H © Step-edge attachment
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